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ABSTRACT 
 
 
 
This study was carried out to identify plant protein from the root samples of 
Eurycoma longifolia harvested from Pahang and Perak, Malaysia.  Protein usually 
presents in small quantity which is only 0.001% in plant, therefore it is critical to 
determine the extraction method for high yield and good quality of protein for the 
subsequent process of protein identification spectrometrically.  Four extraction 
methods, namely water, Triton X-100 (non-ionic detergent), phenol-SDS 
precipitation and TCA-acetone precipitation were investigated for plant protein 
extraction.  The yield of protein extracted from the plant samples was determined 
using Bradford assay.  Both water extracts (water and Triton X-100) methods 
contained slightly higher protein content (0.2-0.53 mg protein/ml crude protein) than 
the extracts of precipitation (phenol and TCA) methods (0.12-0.29 mg protein/ml 
crude protein).  The water extraction method also produced the highest resolution of 
15% polyacrylamide gel with six and five protein bands for E. longifolia Pahang and 
Perak, respectively.  However, the number of protein bands decreased from five to 
three for the extraction method of Triton X-100, phenol-SDS and TCA-acetone, 
respectively.  After trypsin digestion of the protein bands, the presence of protein 
was analyzed by liquid chromatography coupled with tandem mass spectrometry 
(LC-MS/MS).  The mass spectra matched with the databases showed that the 
addition of Triton X-100 could assist the extraction of mitochondrial protein, namely 
superoxide dismutase.  Proteins that involved in energy metabolism such as 
phosphoenolpyruvate carboxykinase and plant protein inhibitor were also detected in 
the phenol-SDS buffer extraction because SDS acted as ionic detergent for cell lysis 
in this method.  In line with previous studies, TCA-acetone did not exhibit clear gel 
image and subsequently less peptides were detected spectrometrically.  In the present 
study, the addition of detergent (Triton X-100 and SDS) could enhance plant protein 
extraction from E. longifolia root from 46.7 to 72.7% w/w, but the use of TCA did 
not improve protein precipitation effectively. 
 
 
 
vi 
ABSTRAK 
 
 
 
Kajian ini dijalankan untuk mengenal pasti protein tumbuhan daripada 
sampel akar Eurycoma longifolia yang dituai dari Pahang dan Perak, Malaysia. 
Protein biasanya dalam kuantiti yang sedikit dalam tumbuhan, maka adalah penting 
untuk menentukan kaedah pengekstrakan bagi mendapatkan kandungan protein yang 
tinggi dan berkualiti supaya proses pengenalpastian protein dapat dilakukan secara 
spektrometrik. Empat kaedah pengekstrakan, iaitu air, Triton X-100 (detergen bukan 
ionik), pemendakan phenol-SDS dan pemendakan TCA-aseton telah dikaji untuk 
mengekstrak protein tumbuhan. Hasil protein daripada sampel tumbuhan telah 
ditentukan dengan menggunakan ujian Bradford. Hasilnya didapati pengekstrakan 
menggunakan air dapat mengekstrak hasil protein yang lebih tinggi (0.2-0.53 mg 
protein/ml protein mentah) daripada kedua-dua kaedah pemendakan (0.12-0.29 mg 
protein/ml protein mentah). Kaedah pengekstrakan air juga menghasilkan 15% 
poliakrilamida gel beresolusi tinggi dengan 6 dan 5 jalur protein bagi E. longifolia 
Pahang dan Perak masing-masing. Walau bagaimanapun, bilangan jalur protein 
menurun daripada 5 hingga 3 jalur bagi kaedah pengekstrakan Triton X-100, phenol-
SDS dan TCA-aseton masing-masing. Selepas dicerna oleh trypsin, kehadiran 
protein dianalisis dengan menggunakan kaedah kromatografi cecair diintegrasikan 
dengan jisim spektrometri sejajar (LC-MS/MS). Spektra jisim dipadankan dengan 
pangkalan data dan didapati bahawa penambahan Triton X-100 membantu 
pengekstrakan protein mitokondria iaitu superosida dismutase. Protein terlibat dalam 
metabolisma tenaga seperti fosfenolpiruvate karboxykinase dan pemangkin protein 
dikesan dalam kaedah pemendakan phenol-SDS kerana SDS bertindak sebagai 
detergen ionik yang boleh memecahkan sel tumbuhan. Sebagaimana kajian 
sebelumnya, TCA-aseton tidak menunjukkan imej gel jelas dan kurang peptida dapat 
dikesan oleh spektrometer. Dalam kajian ini, penambahan detergen (Triton X-100 
dan SDS) boleh meningkatkan proses pengekstrakan protein daripada tumbuhan 
sebanyak 46.7 hingga 72.7% w/w, tetapi penggunaan TCA tidak dapat memberikan 
hasil pemendakan protein secara berkesan. 
